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This invention pertains to knitting machines 
and relates more especially to fabric-patterning 
mechanism for such machines. While useful in 
knitting machines of other types, the present in 
provements are particularly useful in hosiery 
machines wherein the production of pattern ef 
fects in the fabric must not interfere with the 
normal sequence of certain predetermined Oper 
ations necessary in the production of a stock 
ing-for example, the formation of a heel and 
toe. 
One machine, of a kind to which the present 

invention may desirably be applied and in con 
nection with which it will be described, is any 
machine of the We known Scott & Willians 
type, for example, as built under the United 
States patents to Robert W. Scott, No. 1,148,055, 
dated July 27, 1915; No. 1,282,958, dated October 
29, 1918; No. 1256,062, dated February 12, 1918; 
and No. 1237,256, dated August 14, 1917 or un 
der the United States patent to Grothey, No. 
1,678,385, dated July 24, 1928. 
In the Grothey patent just referred to, there 

is disclosed a patterning mechanism of desirable 
form which is applicable to hosiery machines 
without interference with their normal functions 
and which is designed to select and actuate the 
knitting instrumentalities to form pattern vari 
ations in the fabric made by them. For this 
purpose provision is made for selection of indi 
vidual needles normally to take and knit with, or 
occasionally to miss or to float (or tuck with) 
yarns fed to them at their stitch making point, 
according to the movements of Selector jacks in 
the needle grooves adapted to be rocked in their 
grooves, and having differently positioned butts, 
as a consequence of the position of a movable 
reader cam, which can causes the jacks to miss 
or to be raised by an advancing can and thereby 
in turn to move their needles to normal or Special 
positions in the machine at each course. In the 
Grothey device the reader can is actuated in 
accordance with a certain predetermined pat 
term which may be made up by mutable pattern 
indications on a movable auxiliary pattern Sur 
face or drum, such pattern indications being 
adapted to cause, at different positions of the 
auxiliary pattern surface or drum, the selection 
by the reader cam of a different jack or series 
of jacks (and therefore needle or series of 
needles) to take a fully operative or differently 
operative, or inoperative path in respect to one 
at least of yarns fed for knitting, So as to float 
or tuck, or not to float or to tuck at any needle 
in one or more COurSeS. 

(C. 66-50) 
In the Grothey device the auxiliary pattern 

drun is provided with means for driving it al 
Ways in the same direction, and so long as the 
pattern drum continues to operate, it will re 
produce the same pattern or sequence of pat 
terns over and over again in the fabric, although 
provision is made for throwing the reader cam 
Out of action at times, thus permitting the pat 
terning effect to be stopped at will. 
One object of the present invention is so to 

improve upon prior mechanism, for example, 
that disclosed in said Grothey patent, as to per 
mit reversal of the auxiliary pattern drum or 
Surface at any time so that the drum or surface 
lay be driven forward or reawardly through any 

desired angle of movement, thereby permitting a 
pattern to be made in the forward direction of 
the drum and then, for example, a reverse re 
peat of the pattern to be made by turning the 
drum in the opposite direction. This arrange 
ment greatly increases the possibilities of fabric 
Ornanentation without undesirably increasing 
the dimensions of the pattern surface. 
The present invention further seeks to simpli 

fy the mechanism employed for causing cessa 
tion of pattern formation at any desired point 
in the operation, whether the pattern drum be 
turning in the forward or in the reverse direc 
tion, and without operatively interfering with 
the drive of the auxiliary pattern drum. By this 
means it is possible to make a pattern figure or 
portions of Such figure in the advance direc 
tion through as many repeats as desired;-then 
to make the same figure in reverse direction 
through as many repeats as desired, and at any 
point to leave an unpatterned area in the fabric 
of as long extent as may be wished before start 
ing a new repeat of the pattern. In obtaining 
these results, as well as many other patternef. 

O 

5 

20 

fects which will be apparent to those skilled in the 40 
art, I employ a trick wheel' or auxiliary pattern 
drum rotatably mounted upon a movable Sup 
port, and provide pattern controlled connections 
for moving this support into and out of operative 
position, thereby to cause cessation of the pat 
tern forming action or its initiation at any de 
Sired point in the length of the knitted fabric. 
Furthermore, to permit the formation of re 
Versed pattern repeats, I provide driving means 
for the auxiliary pattern drum or trick wheel, so 
arranged that such drum may be driven in either 
direction and for any length of time desired, af 
ter which it may be driven in the reverse direc 
tion. This mechanism preferably comprises two 
sets of driving pawls and ratchets with pattern 
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2 
control devices for determining the pawl which 
at any time shall be in operative relation to its 
ratchet. The pattern controlled connections for 
operating these pawls and for moving the trick 
wheel in and out of action, as well as various 
other new and useful details of construction, Will 
hereinafter be more full described and set forth 
at length by reference to the accompanying 
drawings, wherein one desirable embodiment of 
the invention is illustrated by way of example, 
and in which 

Fig. 1 is a front elevation showing devices ac 
cording to the invention as applied to a Scott & 
Williams machine adapted to make stockings with 
float Stitch patterns; 

Fig. 2 is a left side elevation of the machine 
according to Fig. 1; 

Fig. 3 is a corresponding right side elevation; 
Fig. 4 is a plan view, partly in horizontal Sec 

tion, in a plane above the lower bed plate, show 
ing details of the present invention; 

Figs. 5 and 6 are diagrammatic vertical Sec 
tions, on radial planes of the needle carrier, show 
ing needies, needle jacks and selector jacks 
typical, respectively, of positions for determining 
a float Stitch and a plated body fabric at the 
needles there illustrated; 

Fig. 7 is an internal development illustrating 
one arrangement of can devices for operating 
the needles, needle jacks, and selector jacks; 

Fig. 8 is a diagrammatic Side elevation illus 
trating a typical product of the machine; 

Fig. 9 is a diagram illustrating a suitable layout 
of jack butt.S on the Selector jacks for producing 
a given pattern; 

Fig. 10 is a diagram illustrating the Special 
stitches concerned in such selected pattern; 

Fig. 11 is a diagram showing the arrangement 
of the tricks or indications on the pattern drum 
or trick wheel for producing the pattern of 
Fig. 10; 

Fig. 12 is a fragmentary perspective view illus 
trating some of the connections provided for con 
trolling the motion of the trick wheel; 

Fig. 13 is a plan view of the trick wheel, to 
larger Scale, showing the two ratchet wheels or 
disks, the upper disk being broken away; 

Fig. 14 is a plan view of the trick wheel show 
ing portions of the Supporting device for the 
1atter, and illustrating the arrangement of driv 
ing pawls and pawl controllers; 

Fig. 15 is a fragmentary elevation of the pawls 
shown in Fig. 14 with a portion of the pawl car 
rier together with the actuating springs; 

Fig. 16 is a fragmentary radial section through 
the trick wheel showing one of the patterning 
bits therein; w 

Figs. 17 and 18 are diagrams illustrating some 
Of the possible combinations which can be made 
from a simple pattern figure or parts thereof by 
the apparatus herein disclosed; 

Fig. 19 is a diagrammatic view, illustrating a 
modified mechanism for controlling and driving 
the trick wheel; and 

Fig. 20 is a fragmentary plan view, showing the 
relative arrangement of the pawls of Fig. 19 and 
the respective ratchet wheels. 

Referring to the drawings, the machine may be 
a circular machine and comprise in the preferred 
form devices for performing all of the usual stock 
ing knitting functions; for example, for making 
in Succession Separate stockings each having an 
integral inturned welt or hem, or an integral 
ribbed top;-the product may have any of the 
usual features of the knit stockings including a 

2,040,946 
leg fashioned by variation of stitch length and 
having usual areas of reinforced or spliced fab 
ric, and having reciprocally knit narrowed and 
Widened heels and toes of any desired construc 
tion. As shown, the machine comprises a frame 5 
A (Fig. 1) which houses and Supports driving and 
motion changing devices, primary and main pat 
tern devices, etc. This frame also supports an 
Overhanging bed plate B having a horizontal 
needle carrier driving gear, not ShoWin, having 
bearings in said plate and carrying a splined 
sleeve constituting a mounting for the needle car 
rier. The bed plate B provides a Support for Se 
lector device operating means and may in turn 
Support an annular bed plate C carrying the usual 
needle controlling cams, can ring, picker mecha 
nism, Web-holder mechanism, latch guardi ring, 
instrument dial, if any, and yarn feeding de 
vices, appurtenant to the particular kind of 
hosiery or other machine to which this invention 
may be applied. 
The grooved needle carrier 260 (Figs. 1, 5 and 

6) is a longer cylinder than is usual for circular 
knitting machine needle carriers and provides 
long tricks or grooves for the usual needles in 
which may be any kind of needles, shown as latch 
needles having their hooks forward of the rear 
line of their shanks. These long grooves also 
receive needle jacks 380 having operating butts 
38? and also selector or pattern jacks 700. These 
latter jacks preferably have a rocking point at r 
On their backs and Operating butts of, as de 
scribed, for example, in the Grothey patent above 
referred to So that their butt carrying portions 
are movable radially in the grooves. The selector 
jacks 700 are in the lower part of the carrier 
260 with their butts exposed between the bed. 
plates B and C, this part of the carrier thus coin 
stituting a pattern cylinder, the arrangement of 
the butts of the jacks disposed therein primarily 
determining the pattern which at any time is to 
be knit. The instruments for operating these 
jacks are preferably mounted in the spaces be 
tween said bed plates. The usual instruments 
for hosiery machine needle control which are car 
ried by the bed plate C may operate in the usual 
manner and in response to the usual mechanisms, . 
except as hereinafter specifically referred to. 
The needles and Web holders operate in the 

upper part of the cylinder 260. As is customary, 
the activities of the machine are in the first in 
stance controlled by a primary pattern surface, 
for example, a mutable link chain 60 trained over 
a Sprocket 6 integral with or attached to a 
ratchet 62 loose on the main pattern shaft 80. 
This ratchet is moved forward by a pawl, (not 
shown) One tooth at each of several, for example 
four, revolutions of the main shaft 30 which car 
ries the driving bevel gear 3 for turning the 
needle cylinder. The shaft 80 carries the drum 
90 having cam elements adapted to shift a yoke 
92 (Fig. 1) mounted on a slide rod 93 and by 
means of this yoke to actuate a clutch 33 adapt 
ed alternatively to connect the shaft. 30 either 
to the reciprocating pinion 35 or to the rotating 
pinion 38. This latter pinion may be driven by 
a tubular axle from the pulley P' (Figs. 1 and 3), 
or indirectly at an increased speed by means of the 
pulley P through gearing comprising gears 65 
and 60, all in the usual manner. Motions of shaft 
80 and main pattern drum f20 which is geared 
to it, are in consequence of the coaction of a 
reciprocating pawl with a rack wheel (not shown) 
as determined by a pawl controller 83 mounted on 
the slide shaft 93, such pawl controller being po 
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2,040,946 
sitioned by suitable lugs carried by links of the 
chain 60. This chain is illustrated as furnished 
with a series of lugs 63 at its left hand side, 
(Fig. 1) corresponding to places in the length of 
the fabric at which the operation of the pattern 
devices is to be modified. 
Cams mounted directly on and rotating With 

the main pattern surfaces represented by the 
shaft 8 and its adjuncts are relied upon to con 
trol the devices at the knitting head, or above 
the bed plate C for the usual activities of the 
machine in knitting a stockiing. The shaft 80 
and the drum 20 turn through one complete 
revolution during the production of each article, 
but auxiliary pattern Surfaces, not shown, may 
be provided if desired and in accordance with the 
usual practice for producing, for example, Occa 
Sional or special motions of the yarn fingers for 
making stripes or other colored patterns. 
This machine is particularly well adapted to 

knit patterns comprising distributed stitches con 
taining floats of One at least of two yarns caused 
to pass to the back of the fabric and comprising 
at this stitch a tucked loop of the other yarn or 
yarns; or patterns containing Wales or series of 
missed stitches; or patterns having normal areas 
of plated fabric ornamented by patterns of 
Stitches of the concealed yarn of the plating 
coupe, made as the result of floating the pating 
yarn behind a stitch of the body or normally 
concealed yarn. 

All of the desired conditions for patterning the 
fabric may be satisfied by providing for a pattern 
controlled separation of a Selected needle fron its 
normal path whereby to cause such needle to 
miss operative contact with the yarn not to be 
taken by it at its next passage from the stitch 
can; or to cause it to take a new yarn. Without 
having cleared its previous loop; or to cause it 
to pass in front of one yarn of a plating couple 
of which it takes and knits the other yarn. By 
appropriate position of Cam paths, any of these 
operations may follow as a consequence of pro 
viding for lifting all of the needles n, except pat 
tern Selected needles, at any point ahead of the 
Stitch can and yarn feed. 

For example, referring to Fig. 7, the machine 
may comprise the usual Stitch cams 360 and 36f 
With the top center can 357, and, if desired a bot 
tom center cam 358, and in conjunction there 
with, riser cans on the can ring 27 arranged to 
lift the butts of needles n at the point 4 to the 
tuck point at Which previous loops are not 
cleared. A Switch can 45 and a guard cam 40 
are provided for the usual purposes in stocking 
knitting. 
The Switch can 45 is arranged to move in and 

out radially of the can cylinder and also to rock 
up and down whereby to permit it to perform its 
usual functions in Switching needles to and from 
the idle path, for example, in the knitting of 
heels, toes and Split foot Stockings. This can 
45 is carried by a spindle 2 (Fig. 1) mounted 
in bearings in a bracket 4 carried by the bed 
plate C. A tension spring 44 tends to turn the 
point of the cam 45 downwardly and also to 
retract the cam radially away from the needle 
cylinder. The spindle 2 is provided with a 
laterally projecting arm or wing 499 which is 
disposed in the path, of vertical movement of 
the upper end of a gravity rod 28 connected at 
its lower end to one arum of a bell crank lever 
whose other arm 25 (Fig. 2) lies in the path of 
a series of cams on the pattern drum f29. A 
second bracket 4ff (Fig. 3) On the bed plate C 

3 
pivotally supports a bell crank lever having a 
vertical arm 970 and a horizontal arm 97 f, the 
latter being aligned with the can spindle 20. 
The vertical arm S has a lateral stud 92 

disposed in the vertical path of movement of 5 
the upper end of a bracket 93 of adjustable 
length carried by the rod 26. The lower end of 
the arm 970 is provided with an adjustable ec 
centric stop 9:4 (Fig. 3) adapted to engage the 
edge of bed pate C to limit out Ward movement 
of the can spindle 20. Guard cam 4 is 
mounted upon a slide plate 49 Supported by 
the bracket and which is normally retracted 
outwardly from the needle cylinder by a spring 
4 Ob. 5 
With the arrangement just described, upward 

movement of the gravity rod 26 will produce a 
Simultaneous rocking of the can Spindle 20 and 
an inward movement of the latter, and in a C 
cordance with the relative heights of the cams 
which engage the ever arm 25, or the absence 
of cams engageable with said lever arm, the 
Switch cam 45 may be disposed in any desired 
Operative position. 
A dividing can 382 may upon occasion be 25 

moved into contact with butts of needles in to 
switch them below the leading Stitch cam 3S 
and the center can 358 so that they follow the 
path it. Such needles thereupon pass yarns fed 
from any of the fingers , 2, 3, 4 or 5 of the 30 
Series F of yarn feed guides without contacting 
the new yarn until after knitting at the lower 
point of cam 360. The cams 36 and 382 may 
be severally renoved radially out of contact with 
the butts of needles n. In the latter case the 35 
needles, after passing the tuck point 41, main 
tain their level at the tuck position and move 
along the path it until they contact with either 
the face of the stitch cam 360 or a Supplemental 
cam 3688 which may be inserted to depress nee 
dies at an earlier time in respect to a main or 
body yarn fed by fingers or 2 to needles taking . 
a normal path at k. When needles travel in the 
path t” they do not operatively take a plating 
yarn fed at a considerable lead, for example from 
finger 5, but Will take the main yarn from fingers 

or 2 by the movement of their neighboring 
needies as determined by the cams 366a or 360. 
Needles noving in path k take both yarns in 
plating relation, while stitches made by needles 50 
following the path it show an internal float of 
yarn from fingers 4 or 5, disposed behind a face 
loop of body yarn from fingers or 2. If these 
needles have had their latches cleared, this face 
loop is an ordinary loop; if these needles are 55 
Only cleared at intervals of Several courses Such 
face loops are tuck loops; but if the latches have 
been cleared and the cans adjusted to cause the 
needles to take the path it then Such needles will 
receive no new yarn and will drop their stitches. 60 
The machine may comprise a clearing cam (not 

shown) operating ahead of the Switch can 45, 
and When this is in use, needles taking the path it 
show the color of yarn from fingers or 2, where 
as the needles taking the path k show loops regu- 65 
larly plated on their faces With yarn from fingers 
4 or 5. On the other hand, needles in path it 
either retain previous loops or cast of depending 
on whether they have been cleared. 
The needles are distributed in the several paths 70 

by the operation of the needle jacks 380 at the 
cam surfaces 366, and this operation of the jacks 
339 is in turn controlled by the selector jacks 
9). As shown in Figs. 5, 6 and 7, the bed plate 
B supports a cam 74, preferably beveled (Fig. 5) 75 
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to engage undercuts on the selector jack butts 
0 , and this cam 4 is arranged to raise or 

advance any jack to which reaches it in the 
position shown in Fig. 6. The Selector jack, thus 
advanced lifts the corresponding jack 380 so as 
to elevate its needle to the path kc. If the can 
36 is in operation, no pattern can be knit since 
all of the needles reach the path c before arriv 
ing at the knitting point. . Before the jacks 700 
reach the cam 4, their lower ends are rocked 
outwardly by a cam 47 into the field of action 
of cam 4, and they are thereafter acted upon 
selectively to return Sone of them out of reach 
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of cam 74 by reader cam levers 765 arranged in 
a vertical Stack or series, Such reader cam levers 
having cam ends 750 which are operative upon 
the Selector jack butts at a point ahead of the 
position of cam 74. Elsewhere than opposite 
the cams 74, 747 and 750, the jacks 700 may be 
retained in the position of Fig. 5 by a ring 743 
(Fig. 7). 

Referring now to Figs. 1, 2, 5 and 6, the selector 
jacks 700 are initially provided with a series (of 
which there may be twenty-five or more) of 
spaced butts 702, T03 extending from just above 
the operating butt 70 to a point somewhat be 
low the rocking point r. 
The operation of the following slope 366 upon 

the butts of jacks 380 levels the selector jacks 
700 after passing the can 74. Any one or more 
of the butts 702, C3 may be removed when de 
sired, as by breaking it off from any selected jack 
or jacks, so as to provide a butt space or spaces 
at one or more of the twenty-five different levels 
at which the butts are normally located. A read 
er cam 750 disposed at any level at which a jack 
butt has been removed will be ineffective to move 
the corresponding jack So that Such jack will be 
raised by the cam 4 so as to carry its needle 
up to the normal path k. On the other hand, a 
reader cam disposed at any level at which the 
jack butt has not been removed will move the 
corresponding jack radially inwardly so as to 
escape the can 74, whereupon the correspond 
ing needle will take the path t' or t, depending 
upon the position of cams 382 and 36. If, for 
example, at the fifth butt level from the bottom, 
each twentieth jack, only, has a butt, a reader 
cam at this butt level Will be ineffective to move 
any of the jacks except the twentieth ones, and 
thus all needles except each twentieth one will 
rise to the normal path k, -each twentieth jack 
being moved radially by engagement of the reader 
can with the jack butt So as to escape the riser 

60 

cam 74, and thus its needle will take the path it 
or t', thereby producing a vertical float stripe on 
each twentieth needle. However, this Stripe may 
be intermitted or stopped by moving the corre 
sponding jacks away from the cam 4 by any of 
their other butts. 
The lowest butts 92 may be present on alter 

nate jacks and may be operated upon by the can 
end of a lever (not shown) pivoted on bed plate 
B for the purpose, in connection with dividing 
cam 382 (Fig. 7), of Sending alternate needles 
under the stitch cams for making starting sel 
vages; to permit ribbing; and for other purposes 
having to do with the structure of products 
familiar to users of the said Scott & Willians rina 
chines. This lever may be worked by a link 6, 
(Fig. 4), arm T62, vertical shaft f63 (Fig. 2), and 
arm T64 taking against a can Surface on the end 
of main pattern drum. 20. . . 

opposite the levels of the respective butts TOS, 
a vertical stack or series of pattern indication 

2,040,946 
transmission devices, herein referred to as 'read 
er can' levers 765, are pivoted to swing in hori 
Zontal planes on a vertical shaft 66 extending 
between the bed plates B and C. Each of these 
reader cam levers 765 is provided with a cam 
end 50 disposed at the level of one of the rows 
of butts 703, While the opposite side of the lever 
is furnished with a projecting lug 767 (Fig. 4). 
The shaft 766 on which the fingers 765 are 

mounted also carries a housing having a vertical 
portion 900 (Fig. 4) uniting upper and lower 
plates 90 and 902 (Fig. 1) between the planes 
of which the stack of levers 765 is arranged. 
The housing, comprising the parts 900, 90? and 
902 is adapted to swing about the vertical shaft 
66, as an axis, and the vertical member 900 is 

provided with means for supporting a series of . 
leaf Springs 776, each corresponding to one of 
the reader cam levers 765 and each having its 
free end engaging one of said levers in such a 
Way as resiliently to urge its reader can 750 
Outwardly away from the needle cylinder. At 
a point to the left of the shaft 766, as viewed, 
for example, in Fig. 4, the housing is provided 
with an arm or hook 903 to which one end of 
a tension Spring 904 is attached, the other end 
of this spring being anchored to some fixed part 
of the machine frame, for example, to one of the 
columns which supports the bed plate C. This 
Spring constantly tends to swing the housing in a 
clockwise direction about the shaft 766, and as 
the level's 65 are urged outwardly by the springs 
776 carried by the housing, it is clear that if 
the housing be swung in the clockwise direction, 
it will carry the entire series of levers with it 
So that their cam ends 750 can no longer be 
caused to lie in the paths of the butts of the 
Selector jacks by the action of the trick wheel. 
The housing is also furnished with an out 
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Wardly projecting lug 905 (Fig. 4) carying an ad- 40 
justable stop member 906, here shown as a screw 
having a knurled head, and this screw is en 
gaged by a cam 907 mounted on a vertical shaft 
908 which is adapted to turn between pintles 909 
and 90 (Fig. 1) carried by the bed plates C and 
B, respectively. This shaft 908 also has an arm 
9 to which one end of a link 9 f2 is secured. 
This link extends to the rear of the machine and 
at its end is furnished with a pair of spaced col 
lars 93, 94 (Fig. 2) which receive between them 
the forked upper end 9 fs of a lever 96. This le 
wer is pivotally supported by a stud 97 secured to 
One of the upright frame members of the ma 
chine, and has a lower forwardly projecting arm 

45 

50 

98 which is bent inwardly and over the end of 55 
the pattern cylinder 20 and is adapted to engage 
can lugs secured to this cylinder. 
ment is such that engagement of a cam lug on 
the cylinedr with the member 98 will swing the 
lever 96 and, through the link 92, will move 
the lever 9 (Fig. 4) in a clockwise direction, 
thus causing the can 907 to press against the 
stop Screw 906, thereby forcing the housing to 
Swing in a counterclockwise direction against 
the tension of spring 904. In the absence of a 
cam lug on the pattern drum in position to en 
gage the part 98, a spring 96 (Fig. 2) swings 
the lever 96 in a clockwise direction, thus swing 
ing the can 90 away from stop screw 906 and 

The arrange 

permitting the spring 904 to swing the housing 0 
with all of the parts supported thereby away 
from the needle cylinder. Preferably a stop 
member 99 carried by part 905, is adapted, by 
engagement with shaft 908 for example, to limit 
outward Swing of the housing, 
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The upper and lower plates 90 and 902 of the 

housing support between them a vertical stud 
790 (Fig. 1) which carries a rotatable auxiliary 
pattern surface for working the levers T65. This 
pattern Surface, in a preferred construction, con 
sists of a slotted drum or “trick wheel 9 hav 
ing heads 792 and 793, (Fig. 16), of which the 
lower may be provided with a part having an 
annular undercut to receive one beveled end of 
any one of a series of inserted bits 794 held in 
by a spring band, such bits having projecting 
butts (or corresponding butt spaces) so arranged 
that each butt lies at the level of the lug 767 of 
one of the reader cam levers T65, it being under 
stood that any of these butts or pattern indica 
tions on the trick wheel bit may be broken away 
when desired for patterning purposes. 
This auxiliary pattern drum or trick wheel is 

arranged to be advanced either in the forward or 
reverse direction intermittently for patterning 
purposes, and such intermittent motion in either 
direction may be accomplished by the mecha 
nism now to be described, although it is con 
templated that other specific means may be de 
signed for the purpose. 
As here disclosed, the upper end of the trick 

wheel is provided with a pair of ratchet disks 
Bo and 800a, (Figs. 13 to 16), these disks hav 
ing ratchet teeth which are turned in opposite 
directions, respectively. Preferably, the upper 
disk 809 is provided at one point with a low 
tooth 809t. These disks 800 and 800 are al 
ternatively driven intermittently in opposite di 
rections, respectively, by a pair of pawls 92 and 
922, which are pivotally supported on a stud 
92 a carried by a lever 920 (Fig. 14) pivotally 
supported on the stud T90 which carries the 
drum-this lever being mounted at a point above 
the upper plate 99 of the housing. Springs 924 
connected to the respective pawls and to the le 
ver arm 920 tend to hold the pawls in operative 
engagement with the teeth of their respective 
ratchet disks. Each of these pawls is furnished 
with a projecting finger .923 adapted to cooperate 
with pawl control devices hereinafter described. 
The lever 920 has an arm 920 (Fig. 14) to 

which one end of a link 925 is pivotally connected. 
This link extends toward the rear of the na 
chine, and at its rear end is pivotally secured 
to the upper end of a rocker arm 926 (Fig.2). Se 
cured to a shaft 927 (Fig. 4) mounted in bearings 
carried by the bed plate B and the frame A, re 
spectively. . This shaft extends to the right-hand 
side of the machine frame, and at its right-hand 
end (Fig. 3) is provided with a pair of rocker 
arms 928 and 929 extending forwardly and 
rearwardly, respectively. The arm 928 carries a 
stud 930 upon which a cam follower lever 93 
is pivotally mounted. The upper end of this le 
ver 93 is furnished with an adjustable ec 
centric stop 932 adapted to engage the hub of the 
lever 928 so as adjustably to determine the 
angular position of the lever 93. 
A bracket 933 projects rearwardly and down 

wardly from the frame A, and at its lower end 
pivotally supports a can follower lever 933. A 
link 934 is pivotally secured at its lower end to 
the can follower lever 9338 and at its upper end 
is slotted to receive a stud 935 carried by the 
arm 929. An eccentric stop member 936, car 
ried by the link 934, is adapted to engage the 
stud 935, thereby adjustably to determine the 
effective length of the link 93. 
The free ends of the can follower evers 93. 

and 933 lie in the paths of revolution of cans 

. 5 
93 and 933, respectively, secured to the central 
portion 65 of the high speed gear 65. This latter 
gear nakes one revolution for each four revolu 
tions of the needle cylinder and accordingly each 
of the cam follower levers 93, and 933a is ac- 5 
tuated once for each two revolutions of the needle 
cylinder. Thus the shaft 927 is rocked forwardly 
and back Wardly during each two revolutions of 
the needle cylinder, so that each of the pawls 92 
and 922 is moved forwardly to advance the cor 
responding ratchet disk once for each two rev- . 
olutions of the needle cylinder. Obviously by 
placing two additional cams on the gear 65, the 
ratchet disks may be advanced one step for each 
revolution of the needle cylinder or, by omitting 
One of the cams, for example, the cam 933b, the 
ratchet disks may be advanced but once in four 
revolutions of the needle cylinder. By reason of 
the relative locations of the several pivotal con 
nections, the rocking movement of the pawl car 
rying ever 920 is not substantially affected by 
the relatively small angular movement of the 
housing necessary to move the trick wheel out 
of Operative relation to the needle cylinder. 

For determining the times of effective opera 
tion of the two pawls 92 and 922 the following 

5 

25 

mechanism preferably is employed, it being un 
derstood that any equivalent means for accom 
plishing the same result is to be regarded as 
within the purview of the present invention. As 
here illustrated, the bed plate C is furnished with 
a depending stud 93 (Figs. 4 and 12) carrying 
a pair of pawl controlling levers 938 and 939, 
respectively, which are held in Spaced relation 
by means of a sleeve 940. The lever 938 is fur 
nished with a depending pin 938 and the lever 
939 is provided with an upstanding pin 939, these 
pins being so disposed as, at times, to engage the 
fingers 923 of the respective pawls 92 and 922. 
The lever 938 is furnished with an arm 938h 

35 

40 
having a depending pin 940, while the lever 939 
has an arm 939th provided with an upstanding 
pin 948. A bracket 94 (Fig. 1) suitably sup 
ported by the bed plate C carries a stud 94 
(Fig. 12) on which turns, in a vertical plane, a 45 
lever having three arms 942, 943 and 944, re 
spectively. The arrin 942 is provided with a stud 
forming a pivotal support for one end of a link 
95 (Fig. 4) which extends through an opening 
in the stud 940 of the lever 938b and is furnished 50 
at its forward end with a stop collar. 946 (Fig. 
12). A coiled spring 94 encircles the link 945, 
bearing at one end against the stud 940 and at 
its other against an enlargement of the link 945, 
the arrangement being such that forward moves 55 
ment of the link 945 tends to compress the Spring : 
967 and thus, by the resilient pressure of the 
atter, to swing the stud 940 and lever arm 938 
forwardly. s 

The arm 943 of the three-armed lever above 60 
referred to has a stud to which one end of the 
link 950 (Fig. 12) is secured, such link passing . 
freely through an opening in the stud 940 and 
having a stop collar 95 at its forward end and 
being encircled by a coiled compression spring 65 
952. This forward movement of the lower arm 
943 of the three-armed lever tends resiliently to 
swing the stud 94.0a and ever arm 939 forwardly. 
The rear arm 944 of tae three-armed lever is 

pivotally connected to the upper end of a link 70 
member 953 (Fig. 12) whose lower end is pivot 
ally connected to a rocker arm 954 (Fig. 2) hav 
ing a hub portion which is free to turn on the 
belt shipper shaft 93. A spring 955 tends to 
swing the arm 954 downwardly. The hub of the 75 
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6 
arm 954 (Figs. 1 and 2) is provided with a pair 
of forwardly directed arms 956 and 85, respec 
tively. The arm 956 is furnished with an adjust 
able cam follower 957, (Fig. 2), here shown as 
a Screw having a lock nut for holding it in ad 
justed position, and this can follower screw lies 
in the vertical plane of rotation of a can 82 
conveniently secured to the gear (at the left 
hand end of the shaft 80) which transmits no 
tion to the pattern drum 20. The arm 815 (Fig. 
i) is provided with a stud 958 which lies in the 
path of pattern lugs 63 at the left-hand side of 
the links 60 of the primary pattern chain. 
In Order to prevent actuation of the auxiliary 

pattern drum or trick wheel, with consequent 
variation in the pattern during the knitting of 
heels and toes, I provide safety mechanism 
adapted to hold both pawls 92 and 922 out of 
action while heels and toes are being knit. For 
this purpose the usual gap closer thrust bar 460s 
is furnished with a special cam 960 (Figs. 2 and 
12) adapted, when the thrust bar is raised for 
closing the gap in the latch ring at the beginning 
of reciprocating knitting, to engage one end of 
a lever 96 pivotally supported on a stud 962 
(Figs. 4 and 12) carried by the bed plate C and 
having arm 963, which is connected by a link 
966 to a lever 965, mounted on the sleeve 949. 
This lever 965 is of t-shape, having the vertical 
member 966 (Fig. 12) which is adapted simul 
taneously to engage both arms 938b and 939b of 
the paw controlling levers. Thus when the 
thrust bar 460 is raised at the beginning of the 
heel and toe, respectively, the cam 960, causes 
the link 964 to move rearwardly, swinging the 
plate 966 into engagement with both of the arms 
938 and 939b so as to swing the pawl controlling 
levers in a counterclockwise direction (Fig. 14) 
and causing their studs 938 and 939a to engage 
the fingers 923 of both pawls, thereby swinging 
both pawls out of operative engagement with the 
ratchet disks so as positively to prevent further 
motion of the trick wheel during reciprocating 
knitting. 
When the cam follower 957 (Fig. 2) rests on 

the cam 820, the lower pawl 922 is held out of 
action, while the pawl 92 is allowed to move in 
Wardly only far enough to engage teeth of nor 
mal length on the ratchet disk 800, so that when 
the low tooth 800t comes into the field of nove 
ment of pawl 92 the disk 800 stops. Thus, dur 
ing the formation of waste courses between 
stockings, the can 826 so holds cam follower 95 
that disk 800 may be pawled around to its proper 
starting point and then left stationary prepara 
tory to beginning the pattern. w 
When the cam 82 rides out from under the 

member 957 the pawls 92G and 922, respectively, 
are allowed to act in accordance with the pres 
ence or absence of a chain lug 63 in cooperative 
relationship to the member 958. If a chain lug 
engages the member 958 when the member 95. 
runs off of Cam 820, the rod 953 is thereby ele 
wated sufficiently to swing lever arm 942 for 
wardly. This resiliently urges the stud 940 for 
Wardly and pushes the pin 938a out of the path 
of finger 923 of the pawl 92 so that the latter 
may move all of the way in to engage the lower 
tooth 800 and thus start the pattern drum. 
At the same time the lower lever arm 943 moves 
rearwardly, pulling the arm 939 backward and, 
by means of pin 939, pulling the pawl 922 out 
of action. So long as lugs on the chain 60 con 
tinue to hold the rod. 953 elevated, the pattern 
drum will continue to be pawled forwardly and 
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the fabric will be patterned in accordance with 
the indications of successive tricks of the pat 
tern or trick wheel. However, to reverse the 
trick wheel it is merely necessary to let rod 953 
drop, by omitting a lug 63 from the chain 60 
at the desired point. As the rod 953 drops, the 
lever arm 942 is rocked backwardly thus pulling 
pawl 92 out of action while at the same time 
the lower lever arm 943 rocks forwardly, thus 
permitting pawl 923 to engage the teeth of the 
ratchet disk 800 and by cooperating therewith 
to turn the trick wheel in the reverse direction 
to produce a reverse pattern in the fabric. 

It may be noted that if the rod 953 is raised 
by a single lug on the chain 60, at a time when 
cam 820 is disposed beneath the member 857, the 
trick wheel will start into forward movement, 
and that this movement will continue even in the 
absence of other lugs on the chain, until the 
low tooth 800' is brought around into the field 
of action of pawl 92 f. 
As an example of the capabilities of the ma 

chine for pattern formation, reference is made 
to Figs. 9 to 11 inclusive, wherein there is illus 
trated a suitable arrangement of selector. jack 
butts and trick wheel indications arranged to 
make a pattern of the type shown in Fig. 10. 

Let it first be assumed that a selector jack is 
placed under every cylinder needle and that each 
Such jack originally provided with twenty-six 
butts has had all butts broken away except the 
lowermost one and those necessary for making the 
intended pattern. As usual, the lowermost butts 
702 of the jacks are employed in making selvages 
etc., the butts 702 on alternate jacks being broken 
away and the remaining butts cooperating with 
the cam (not shown) which is actuated by lever 
76 and controlled by cams on the end of the 
drum 20 as above described. The remaining 
twenty-five butts or butt spaces lie at twenty-five 
different levels and the butts disposed at any 
given level may for convenience be referred to as 
a 'row' of butts. At the level of each such row 
there is arranged one of the reader cam levers 
65 with its butt-engaging cam T50, while the 

outwardly projecting lug 767 of each reader cam 
will lie at the level of a horizontal row of pat 
tern indications on the trick wheel. Each bit 
of the trick wheel has twenty-five butts or corre 
Sponding butt spaces which are here diagram- : 
matically designated by the letters. A to Y in 
clusive, beginning at the top of the series (Fig. 9), 
and in the example chosen for illustration the 
trick wheel has 48 of these bits. The selector 
jack butt levels are correspondingly lettered A 
to Y inclusive, in Fig. 11, the lowermost level 2. 
controlling the Sevaging butts 2, as alove re 
ferred to. In producing the pattern now to be 
descibed, all outts or patter indications on the 
trick wheel are broken away except one on each 
kit. 

20 

3. 

35 

40 

As already noted, the trick wheel may be . 
moved intermittently either forward or backward 
at various predetermined intervals, for instance, 
one step for each course of knitting, or once for 
each several courses, for example, each second 
course or each fourth course as desired, so that 
a new bit of the series of forty-eight may be pre 
sented in operative relation to the selector jack 
butts at any of said predetermined intervals. 
The trick wheel may also be moved bodily out of 
action, carrying the reader cam levers with it, 
but while out of action the trick wheel may be 
caused, if desired, to continue its intermittent 
notion in one direction or the other Or to reverse 5 
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its motion so that when restored to action any 
Selected bit may be ready to take up the oper 
ation of controlling the pattern selection. 

Fig. 10 is a diagram or chart useful in de 
5 termining the proper arrangement of Selector 

jack butts and pattern indications on the trick 
Wheel necessary to produce a given pattern. In 
making this chart it is assumed that each hori 
2Ontal row of Squares represents a needle, or 

10 the stitch produced by a given needle, while the 
vertical rows of squares represents successive 
courses of knitting. In making ready to set up 
the machine for producing a pattern such as that 
shown in Fig. 10, for example, wherein the pat 

15 tern effect is produced by Special Stitches, for 
instance float Stitches upon a plain ground of 
normal knitted fabric, it is convenient to blacken 
or fill in each square representing a stitch at 
which a special stitch effect is to occur. 

20. The number of needles which can take part in 
a pattern bears a definite relation to the number 
of bits in the trick wheel and the number of butts 
On the Selector jacks. In the present instance the 
maximum width of a single pattern repeat is 

£5 forty-nine needles, but obviously several like pat 
terns may be spaced circumferentially around 
the knitted tube dependent upon the number of 
needles in the nachine. Obviously a lesser nun 
ber than forty-nine needles may be concerned 

30 in making any given pattern repeat, but if the 
maximum number just referred to be employed, 
the pattern must be symmetrical with reference 
to a given Wale of the fabric. 
The length of any given pattern repeat is de 

C5 termined by the frequency with which the trick 
Wheel is stepped along. Thus if the trick wheel 
moves once for each course, only forty-eight 
courses of stitches can be concerned in any given 
repeat (provided the movement of the trick 

40 wheel is continuous in one direction). However, 
if the wheel be turned but once in two courses, 
the pattern repeat may extend over ninety-six 
courses, and if the wheel turns once in four rev 
olutions of the cylinder the pattern may extend 

45 over one hundred ninety-two courses. 
Assuming that a symmetrical pattern is to be 

made and that the needle designated A (Fig. 10) 
is that which will knit the center line of the 
pattern-the pattern diagram may be laid out 

50 as indicated. It will be noted that at the extreme 
left-hand end of the design, as shown in Fig. 10, 
the needle A alone knits a special stitch; that 
in the next course the needle A and the needles 
B at each side of it will knit special stitches; and 

55 that in course 3, only the needles D at each side 
of the center line will knit special stitches. It 
Will also be noted that after the formation of 
course 5, the pattern is reversed so that course 
f0 corresponds to course . However, course. O 

60 also constitutes the beginning of a new and 
different pattern repeat which extends to course 
6 and then also reverses. 
To produce this pattern by a continuous for 

Ward motion of the trick wheel, all of the butts 
65 A to Y of the selector jacks, except one for each 

jack, are removed. ASSunning that the needle 
corresponding to jack 25 (Fig. 11) is to produce 
the center wale of the selected pattern, the jack 
25 will have remaining Only a single butt at the 

70 level A. The selector jacks 24 and 26 will each 
have a single butt at the level B, and the selector 
jacks 23 and 27 will each have a single butt at 
the lever C etc., it being noted that between jacks 
and 49 a single blank jack is left to separate 

75 adjacent patterns widthwise of the fabric. if after the completion of this part a' of figure 75 

In arranging the pattern lugs on the bits of 
the trick wheel for producing the pattern of Fig. 
10, the chart shown in Fig. 9 is convenient. AS 
suming that the entire pattern, as shown in Fig. 9, 
is to be made by continued for Ward advance 5 
of the trick wheel, the first bit corresponding to 
the jack 25 which is to make the center wale of 
the design will have a single lug disposed to en 
gage and actuate reader cams at the jack butt 
level A. So that engagement of the pattern indica- 10 
tion on this bit of the trick wheel with the butt 
of jack 25 at level A will cause this particular jack 
to miss the cam 4f so that its needle A (Fig. 10) 
will take one of the special paths t or t” (accord 
ing to the position of cam 382) to form a pattern- 15 
ing stitch. Assuming that the trick wheel is to 
step forward Oice for each knitted course, the 
next bit of the trick wheel will have lugs or pat 
tern indications at levels A and B respectively, 
so that when this bit is in operative position, it 20 
will cause the jack 25 and the jacks 26 and 24 
at opposite sides thereof to miss the cam 4. 
The next bit in the trick wheel will have a lug or 
indication at the level C. Only, and will thus coact 
with the reader cam lever which actuates the 25 
butts of the jacks 23 and 27 at the level C. M 

For knitting the entire pattern shown in Fig. 10, 
but seven needles are required and the two pat 
tern repeats there shown only need twenty-three 
of the forty-eight bits in the trick wheel in its 30 
production. Thus in making relatively short pat 
tern repeats it is obvious that several 'different 
patterns may be laid out in succession about the 
circumference of the trick wheel. However, to 
save space on this wheel, thereby permitting the 35 
making of longer and more complex patterns in 
succession, the reverse movement of the wheel is 
of great value. Thus if it be assumed, for ex 
ample, that the trick wheel has been reversely 
driven in making courses to 5 of the first pat- 0 
tern figure M, (Fig. 10) the remainder of this 
pattern figure, covering courses 6 to 0, can be 
produced merely by causing the trick wheel to 
change its direction and advance forwardly, and 
thus only five bits may be made to accomplish 45 
the same results as ten bts if the wheel had becni 
advanced continuously in one direction. Obvi 
ously the same pattern figure M can be repeated 
in successicn as many times as desired, by re 
peated reverse and forward movements of the 50 
trick wheel. Then at the end of such a repeat of 
the first pattern figure M, the wheel can be ad 
vanced further and by the use of a new series of 
bits, the first half of another pattern figure N 
can be made, the second half of which is pro- 55 
duced by reverse movemsent of the trick wheel, 
etc. 

Fig. 8 illustrates a stocking knitted by the use 
of the machine herein disclosed. This stocking 
has a pattern forty-nine wales in width and sym- 60 
metrical with respect to a wale at one side of the 
stocking. This pattern comprises an upper figure 
Ahaving a portion a' knitted, for example, during 
reverse movement of the trick wheel, followed by 
a part a (the reverse of parta') produced by 65 
for Ward rotation of the trick wheel. This first 
figure is directly followed by a second figure B 
having an upper part b' produced by continuing 
the forward movement of the trick wheel after 
the completicn of pattern figure A, and a lower 70 
part b2 produced by reverse drive of the trick 
wheel. If now the trick wheel continues its re 
verse movement it will produce another repeat of 
the figure A, or at least the part at thereof, and   
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A the wheel continues its reverse motion, it may 
be caused to produce a third figure C. 

Evidently by the provision of various arrange 
ments of patter indications in the trick wheel a 
wide assortiment of pattern effects may be pro 
duced, since by the use of the reverse-drive of the 
trick wheel, it is possible, without unduly increas 
ing the diameter of the latter, to make many and 
complicated patterns. This capability is further 
enhanced by the fact that the trick wheel may 
be moved bodily away from the jack cylinder 
under pattern control, as above described, so as, 
if desired, to intermit a pattern figure at any de 
sired point, and to continue the figure after a 
desired interval by merely restoring the trick 
wheel; or portions of any given pattern figure may 
be wholly omitted by continuing to turn the trick 
wheel while the latter is removed from its Opera 
tive position. Instances of such modes of opera 
tion are illustrated in Figs. 17 and 18, where it is 
shown how, by the employment of a pattern 
set up primarily designed to make a single tri 
angular figure, (Fig. 17) or two such figures of 
different angles (Fig. 18) it is possible to produce 
patterning effects of extended length and in a 
Wide assortment of combinations. 
When the patterns are less than twenty-five 

needles wide the jack butts may be arranged in a 
single diagonal row as shown at the left of Fig. 
11, and when thus arranged it is possible to knit 
a greater number of patterns widthwise of the 
fabric. It is also possible to knit patterns of 
greater width than forty-nine wales by arranging 
the selector jacks in groups of two or more, each 
jack of a group having butts at the same level, 
but the possibilities of this arrangement are Sone 
what limited by the lengths of the floats thereby 
produced. 
In lieu of the above-described mechanism for 

actuating and controlling the trick wheel, an ar 
rangement substantially as indicated diagram 
matcally in Fig. 19 may be employed. In this 
figure the usual striper drum 20, which, by appro 
priate devices (not shown) common to the Scott 
& Williams type of knitting machine, may be 
stepped forward intermittently once for each 
course or group of courses of knitting, is provided 
with two series of cams, each arranged, (through 
appropriate mechanical connections) independ 
ently to actuate one of the ratchet driving pawls 
92X, 922X, respectively. In this case the presence 
of a cam lug in one of these series on the drum 20 
will actuate the corresponding pawl and thus 
move the trick wheel forward or backward one 
step as the case may be, while the absence of a 
corresponding cam lug in the adjacent Series 
leaves the other pawl idle. Obviously each pawl 
may thus be actuated at “will and in any desired 
sequence by a proper arrangement of cam lugs 
on the drum 2G, and both pawls may be made in 
active simultaneously by omitting cans at corre 
sopnding points in the two series. 

fo 

Other and equivalent arrangements for driv 
ing the trick wheel in the desired manner will be 
obvious to those skilled in the art as equivalents 
of the arrangements herein specifically described 
and are to be considered as falling within the 
purview of the invention as set forth in the ap 
pended claims. 
We claim: 
1. A circular knitting machine having a needle 

cylinder carrying needles and movable instru 
mentalities for selectively actuating the needles, 
a pattern drum having indications normally op 
erative to determine selective movement of said 
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instrumentalities, pivotally mounted motion 
transmitting levers interposed between the indi 
cations of Srid drum and said instrumentalities, a 
common, movable support for the drum and said 
motion-transmitting levers, and pattern con 
trolled means operative to move said support, with 
the drun and the motion-transmitting levers, 
away from the needle-cylinder. 

2. In a knitting machine in combination with 
knitting necd}cs and controlling devices therefor, 
including a selector jack having a series of pro 
j3cting butts, a movie pattern surface, a bank 
of notion-transmitting levers corresponding to 
the series of jack butts, respectively, each lever 
having a portion rio naily interposed batWeen a 
sccctor jackbutt and the pattern surface, means 
Seriding to Swing the eveis away from the Selector 
jack butts and toward the pattern surface, a 
common, movable support for the pattern surface 
and the bank of levers, and pattern controlled 
means Op3rative at times to move the Support, 
thereby simultaneously to carry the pattern Sui'- 
face and the bank of levers bodily away from the 
jack buttS. 

3. In a knitting machine having a needle cylin 
der and needles therein, in combination, pattern 
mcchanism for determining special actuation of 
selected needles to fo:m a predetermined pat 
tort figure in the fabric, said pattern mechanism 
including a pattern drum mounted to turn about 
an axis Substantially parallcl to that of the needle 
cylinder, a movable support for said drum, said 
Fupport being movable bodily toward and from 
the periphery of the needle cylinder, and motion 
transmitting levers interposed between the pe 
riphsry of the drum and the periphery of the 
needle cylinder, Said motion-transmitting levers 
being pivotally mounted on said movable support 
Whei'aby movement of the support away from the 
needle cylinder carrics the drum and the motion 
transmitting levers simultaneously away from the 
needle cylinder. 

4. A knitting machine comprising knitting in 
strumentalities and pattern means for causing a 
special actuation of selected ones of said in 
Strumentalities whereby to produce a pre-deter 
mined pattern figure in the fabric, said pattern 
means comprising a series of selector jacks having 
selector butts disposed in definite rows longi 
tudinally of the jacks, a pattern drum having cor 
responding rows of pittern indications, a motion 
transmitting lever corresponding to each row of 
pattern indications, each of said motion trans 
mitting levers being arranged for engagement 
by the pattern indications of a predetermined row 
thereby to move jack butts of the corresponding 
row, a common support for the pattern drea and 
for said motion trinsmitting levers, said support; 
being novable, and pattern controlled means for 
moving said support toward and from the rows 
of jacks whereby simultaneously to carry the 
drum and the motion-transmitting levers toward 
and from the jacks. 

5. A circular knitting machine h wing a needle 
cylinder, needles therein, and controlling reans 
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for specially actuating certain of said needles for 
the formation of a predetermined pattern figure . 
in the fabric, said controlling means including a 
pattern surface eccentric to the needle cylinder, 
a series of motion-transmitting levers interposed 
between the pattern surface and the necdle cylin 
der drive means operative alternatively to move 
said pattern surface in opposite directions, re 
spectively and means operative to move Said pat 
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tern surface bodily into and out of operative re 
lation to the needle cylinder. 

6. A knitting machine comprising knitting in 
strumentalities and controlling means for con 
trolling and specially actuating certain of said 
knitting instrumentalities for the formation of a 
predetermined pattern figure in the fabric, said 
controlling means including a series of selector 
jacks having butts disposed according to a pre 
determined arrangement, and a movable pattern 
Surface having indications operative to determine 
the position of the jacks, a series of pivoted levers 
Operative to transmit movement from the pat 
tern Surface indications to the jack butts, drive 
means operative alternatively to move said pat 
tern Surface in opposite directions, and means 
to move said pattern surface bodily into and out 
of operative position. 

7. A knitting machine having in combination 
knitting instrumentalities, selector jacks asso 
ciated with certain of said instrumentalities, a 
rotary pattern drum having pattern indications 
cooperable with the jacks for selectively posi 
tioning the latter, a pair of pawls and ratchet 
means secured to the drum for cooperation with 
the pawls, one pawl being operative to drive the 
drum in one direction and the other pawl operat 
ing to drive the drum in the other direction, 
means for actuating both pawls, means operative 
to hold said pawls alternatively out of action, 
and means operative to hold both pawls simul 
taneously out of action. 

8. In a circular hosiery knitting machine having 
a needle carrier and needles therein, in combina 
tion, pattern mechanism operative to determine 
special actuation of selected needles for the pro 
duction of a predetermined pattern figure in the 
fabric, Said pattern mechanism including a rotary 
pattern drum, a primary pattern surface com 
prising a mutable link chain and connections ac 
tuable thereby for timing the sequence of princi 
pal events in the knitting operation, a rotary can 
which turns one complete revolution for each 
article knitted, and means controlled mutually by 
said cam and the primary pattern surface to de 
termine the stopping of the rotation of the drum. 

9. A knitting machine comprising knitting in 
strumentalities, means including a rotary pattern 
drum having indications arranged for specially 
actuating selected ones of the knitting instrul 
mentalities for the repeated production of a pre 
determined pattern figure in the knitted fabric, 
a series of pivotally mounted motion-transmitting 
levers actuable by the indications on the pattern 
drum, means operative to turn said drum alter 
natively in opposite directions, and means opera 
tive to make the pattern device inactive at any 
desired point in the production of any selected 
repeat of the pattern and after a predetermined 
interval of time to restore it to operation. 

10. A knitting machine comprising knitting in 
strumentalities and controlling means for spe 
cially actuating certain of said instrumentalities 
for the production of a predetermined pattern 
figure in the fabric, said controlling means in 
cluding a movable pattern surface which, when in 
operative position, determines the contour of the 
pattern figure to be produced, means for render 
ing said pattern surface inoperative with respect 
to control of the knitting instrumentalities, and 
means operative to move said surface in either 
a forward or reverse direction while Such surface 
is either operative or inoperative, respectively, 
with respect to the knitting instrumentalities. 

11. A hosiery knitting machine comprising 
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knitting instrumentalities and means for actuat 
ing said instrumentalities in predetermined or 
derly manner in the production of leg, heel, foot 
and toe fabric, and controlling means for special 
ly actuating certain of said instrumentalities for 
the production of a predetermined pattern fig 
lure in the fabric, said controlling means includ 
ing a rotary drum having pattern bits, a pair 
of pawl and ratchet devices Operative respective 
ly to turn the drum in opposite directions, pattern 
means for determining which of said pawl and 
ratchet devices is at any time to be operative to 
turn the drum, and means operative at the be 
ginning of heel and toe knitting, respectively, to 
render both of said pawl and ratchet devices in 
operative. 

12. A circular hosiery knitting machine com 
prising knitting instrumentalities, including nee 
dles, yarn guides, a latch guard ring having a 
gap therein for the reception of yarn guides and 
a gap closer operative to close said gap at the 
beginning of heel and toe knitting, respectively, 
and controlling means for specially actuating 
certain of the knitting instrumentalities for the 
production of a predetermined pattern figure in 
the fabric, said control means including a mov 
able pattern Surface, drive means operative to 
drive the pattern surface alternatively in oppo 
site directions, and means operating in time with 
the movement of the gap closer into gap clos 
ing position to throw both of said drive means 
Out of action. 

13. In a knitting machine having a rotary nee 
dle carrier and needles therein, in combination, 
pattern mechanism operative to determine spe 
cial actuation of selected needles for the produc 
tion of a predetermined pattern figure in the 
fabric, said pattern mechanism including a rotary 
pattern drum, a pair of ratchet disks fixed with 
relation to the drum, said disks having their 
teeth turned in opposite directions, respectively, 
pawls cooperable with the two ratchets, respec 
tively, to drive the drum in opposite directions, 
means for operatively moving the pawls once for 
each of a predetermined number of revolutions 
of the needle carrier, a pair of movable supports 
each carrying a controller adapted, at times, to 
hold one of the pawls, respectively, out of coopera 
tive relation to its ratchet, and pattern control 
means operative to move said Supports simulta 
neously or alternatively, respectively, whereby to 
move both pawls out of action at the same time, 
or alternatively, to move either of said pawls out 
of action independently. 

14. A circular knitting machine comprising 
knitting needles and pattern means for control 
ling predetermined actuation of selected ones of 
Said needles for the formation of a predetermined 
pattern figure, said pattern means comprising a 
pair of rotary pattern drums disposed to turn 
about Substantially parallel axes, each drum hav 
ing corresponding rows of selector elements, the 
Selector elements of one drum being radially mov 
able, a bank of pivotally mounted levers inter 
posed between said drums, each lever being oper 
ative to transmit motion from the selector ele 
ments of one drum to the movable selector ele 
ments of the other, a movable support for one 
of said drums, means for driving said latter drum 
intermittently in either direction during the for 
mation of said pattern figure, means operative 
to move said support thereby to carry the latter 
drum away from the other drum, and pattern 
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i5. A circular knitting machine comprising 
knitting needles, and controlling means for con 
trolling and specially actuating certain of Said 
needles for the formation of a predetermined pat 
tern figure in the fabric, said controlling means 
including a pair of cooperating pattern surfaces, 
and a series of pivotally mounted motion-trans 
mitting levers operative to transmit motion from 
One pattern Surface to the other, drive means 
operative alternatively to move one of said Sur 
faces in opposite directions during the formation 
of said pattern figure, means supporting one of 
Said pattern Surfaces for bodily movement to 
Ward and from the other, and means operative 
to move said supporting means during the actua 
tion of said latter pattern Surface by its drive 
eaS. 
16. A circular knitting machine cornprising 

knitting needles, and controlling means for con 
trolling and specially actuating certain of said 
knitting needles for the formation of a predeter 
mined pattern figure in the fabric, said control 
ling means including a pair of cooperative pat 
tern Surfaces, a series of pivotally mounted le 
vers operative to transmit motion from one of 
Said pattern surfaces to the other, one of said 
Surfaces being carried by a rotary drum, a mov 
able support On which the drum is mounted, 
pattern control means operative to move Said 
Support with the drum toward and from the 
other pattern Surface, pawl and ratchet means 
Operative to drive the drum alternatively in 
opposite directions during the formation of Said 
pattern figure, and pattern responsive means for 
determining the direction of rotation of the drum. 

2,040,946 
1. A knitting machine comprising knitting 

instrumentalities, a pattern drum and means for 
turning the drum, Said drum having indications 
for controlling the special actuation of selected 
knitting instrumentalities for making repeats of 
a predetermined pattern figure in the fabric, and 
means operative to remove the pattern drum from 
controlling relation to the knitting instrumen 
talities, the drum turning means being opera 
tive to turn the drum in either direction while 
So removed from operative position. 

18. A knitting machine comprising knitting ini 
Strumentalities, and pattern means for controli 
ling predetermined actuation of selected ones of 
Said instrumentalities, said pattern means com 
prising a pair of rotary pattern drums, one of 
said drums supporing a series of radially mov 
able jacks and the other drum having a series of 
relatively fixed bits, said jacks and bits having cor 
responding rows of selector elements, a series of 
motion-transmitting levers interposed between 
the selector elements of the two drums, each such 
lever being operative to convert relative circum 
ferential motion of the selector element of a bit 
and the butt of a jack into radial movement of 
the jack, a common support for the bit-carrying 
drum and the motion-transmitting levers, means 
for moving said Support So as simultaneously to 
separate the motion-transmitting levers and the 
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drum from the jack butts, and means operative 80 
to turn the bit-carrying drum irrespective of the 
position of the Support. 

ERNEST W. MARSHA, 
AURENCE B. BOLT. 

  


